76
WBCs transport large quantities of heat from the tropics to mid and high latitudes, and 77 much of the heat is released along the routes of these currents. As shown in Fig. 1 , the me- 
81
The available ocean surface heat fluxes data sets have several potential sources of un-87 certainty (e.g., uncertainty in the flux computation algorithms, sampling issues, instrument bi- Satellite-blended records give observations with excellent spatial/temporal sampling, but they 91 suffer from a lack of temporal coverage, which is insufficient to examine the long-term vari- The physical mechanism responsible for these changes is investigated in section 4. Discus-
105
sion and conclusions are given in sections 5 and 6, respectively.
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Data and Methodology
107
All the data sets used in this paper are listed in 
162
The trends in SST and Q net (positive-upward) are depicted in Figs. 3 and 4 (shading).
163
The corresponding climatology values (contours) are also presented to locate the background 164 routes of the WBCs.
165
The magnitudes and distributions of SST and Q net trends reveal discrepancies among 166 different data sets over different time periods. In a relative short period of time, the satellite- caused by the atmospheric forcing, but by an intensified ocean heat transport though the WBCs.
177
With respect to the regional features, we find that the trends are asymmetrical over dif- 
Then, the globally averaged SST anomaly is removed from the SST indices of individual WBCs. 
192
Comparing with the reanalysis data sets, the satellite-blended data sets also show stronger Brazil Current, the ensemble members (see Supplementary Fig. S1 , S2, S3, S4) show large Stippling indicates areas where at least 3 data sets agree on the sign of the trends. creasing and poleward shifting of these currents.
234
Due to the large internal variability of the Northern Hemisphere WBCs (Fig. 2) , there The easterly winds over low latitudes, associated with the westerly winds over high lat-251 itudes, largely drive the anti-cyclonic subtropical ocean gyres, which show an intensification 252 over the western boundary (Fig. 1) [Pedlosky, 1996] . Significant dynamic changes of WBCs 253 hint that the near-surface ocean zonal wind may have changed. 
304
To further explore this, we use more independent data sets and more metrics to identify and which is responsible for CMIP5, and we thank the climate modeling groups (listed in Table   410 2 of this paper) for producing and making available their model output. For CMIP the U.S. 
